I Introduction
Immigrants have played an outsized role in the development of art and culture in the United States. As indicated by US census reports, in 1880, foreignborn musicians comprised approximately 60% of all individuals reporting their occupation as musicians or music teachers in the U.S. During and after World War II, New York took over as the center of the modern art world, largely due to European immigration. At the same time, Boston became a center of architectural design, with well-known immigrant architects such as Walter Gropius on the faculty of the Harvard Graduate School of Design.
While stories abound, the impact of immigrant artists on these developments has not been established formally. This paper seeks to measure the effect that immigrant artists have had on the growth of artistic occupations in U.S.
cities.
The modern view is that the cultural and creative sectors are among the most dynamic sectors in the world economy and are arguably a substantial source of growth. As noted in the 2014 OECD Forum, "Creativity and innovation are now driving the economy, reshaping entire industries and stimulating inclusive growth." Furthermore, as the 2010 United Nations Conference on Trade and Development noted, creativity is seen as "the key ingredient for job creation, innovation and trade," and cultural sectors are believed to constitute opportunities for development. In this paper, we thus seek to understand the role of immigrants on these important sectors, and potentially, the role of immigrant artists on the settlement and growth of cities in the United States. Our prior hypothesis is that like high technology (Kerr and Lincoln 2010), immigrant artists "crowd-in" native artists.
In order to study the effect, we use the 1% sample of the US Census and American Community survey, collected every 10 years since 1850, to identify individuals in the occupations of artists and art teachers, authors, musicians and music teachers, actors and actresses, architects, and journalists, as well as their geographical locations. By using such a long time series, we can explore very long term effects. We use the methodology described in Card and DiNardo (2001) , measuring the effect of the relative growth of immigrant artists in the previous 10 year period, on the relative growth of the native artistic population. This approach diminishes the concern of spatial correlation between the levels of immigrant shares and levels of native shares due to common fixed influences. We find that an increase in the relative growth of the immigrant population of artists increases the relative growth of the native population of artists. This paper proceeds as follows. In section II we briefly summarize the literature in the arts and labor markets. Section III describes our data and presents summary statistics. In section IV we present our methodology and in section V we present our results. Section VI interprets our findings and concludes the analysis.
II Immigration, Labor Markets, and The

Arts
In this section we describe the numerous studies that have been undertaken regarding immigration, labor markets, and the arts in order to place our study in context. We start with a description of the most well-known and relevant studies on immigration, proceed to the concept of the artist as an innovator, then look at the arts as an occupation. We end this section with a description of papers on migration patterns and clusters of artists.
IIA Immigration
The role of immigration on native workers has been a topic widely studied by labor economists. While early studies were primarily concerned with the possibility of displacement effects of native low-skilled workers by immigrants (see, for example, Borjas (1987 and 1994) , Card (1990 ), and Card and DiNardo (2001 ), more recent studies have focused on the effects of immigrants on innovation and technology clustering. In recent research in high technology industries (Kerr and Lincoln 2010), displacement effects have been ruled out, and small crowding-in effects have been documented. Employment and invention increases through the contribution of immigrants.
IIB Artists as Innovators
Artists have long been considered innovators. In a series of articles, Galenson and Weinberg studied the age at which artists did their best work, as indicated by sale price at subsequent auction. They termed artists who were young when their best work was created as "conceptualists" and artists who were older as "experimentalists." Both innovated, but were different types of innovators. Specifically, in their study of American artists that were born between 1900 and 1940 (Galenson and Weinberg 2000 , they largely termed artists that were born between 1900 and 1920, a large portion of whom are known as abstract expressionists, as experimentalists, and those born between 1920 and 1940 largely as conceptualists -who produced their best work at a younger age.
IIC Art as an Occupation
Alper and Wassall (1998) were some of the first economists to use panel data to explore artists and their occupations. They used the National Science 
III The Data
The primary dataset we use for our analysis is the 1% sample of the US Cen- For our analysis, we break down populations by cities. During this period, the relative population, and even existence of cities, changed tremendously. To demonstrate this change and to present the variables that we will be using in the paper, Table I We focus on household heads as they were typically the decision makers, and hence also took the decisions about location. This is important for an unbiased geographic analysis.
IV Methodology
A common challenge in estimating the effects of local labor market variation in immigrant populations on the native population is the problem of spatial correlation. This would not be the case if immigrants were randomly allocated across local labor markets. However, it is likely that levels of immigrant shares and levels of native shares may be spatially correlated because of common fixed influences, leading to a positive or negative statis-tical correlation between immigrant and native concentrations, even in the absence of any genuine effects of immigration. Elimination of common fixed influences could be achieved by using changes in native concentrations and relating them to changes in immigrant concentrations. This is the approach we pursue below.
The primary variable that we focus on is proportion of artists in a city, P ac , relative to the total population in a city P c .
1 We decompose changes in this proportion into changes that are driven by the immigrant population (M) and changes that are driven by the native population (N), so that
As is standard in the labor literature (e.g. Card and DiNardo 2001) , the natural log of the change in the proportion of artists to the total population is then approximately
The first term is the relative growth rate of immigrants in the artist population and the second is the relative growth rate of natives in the artist population. So, the total growth rate of artists relative to the entire population is that sum of these two parts.
As is usual, we then propose that natives react as follows to immigrant 1 Agglomeration research typically identifies cities as the relevant spatial unit to study labor market effects, for example, Rosenthal and Strange (2001) and Ellison, Glaeser and Kerr (2010) .
inflow:
where η ac is an error term.
By substitution, the overall change in the log population share of artists can be written as: Hence, we can test for the effect of immigrant inflows on the native artist occupation.
When estimating equation 2, we plan to first use plausibly exogenous covariates to account for the possibility that a simple first-differenced specification may not sufficiently capture the dynamics of population change. (As noted before, using relative growth rates may partially mitigate other possible influences.) Specifically, we include the relative growth of the native artistic population over a preceding period (i.e., the lagged dependent variable) and the lagged proportion of immigrants. We then also include measures of city population growth and lagged city population growth.
One concern with the above specification is that demand shocks that are specific to cities and artists can deter or attract both native and immigrant artists from a particular city. This selective settlement would lead to a downward biased estimate. An additional problem in the calculation of immigrant concentrations at the city level is measurement error. This is likely to be the case in a study that is based on a survey of relatively small sample size, or when using differenced and within groups estimation.
A possible solution to the problems above is to use measures of historic settlement patterns as an instrument for the relative growth rate of the immigrant artistic population. Given the long time series of the chosen census, we are able to measure historic settlement patterns with the previous 10-year proportionate change in immigrant population.
2 The underlying identification assumption is that immigrants in artistic occupations will be attracted to areas that see increases in the number of individuals with the same cultural and linguistic background as themselves, inducing immigrants in artistic occupations to settle in areas with fast growing immigrant populations.
We propose also a second instrumental variable, inspired by "The Brain of the Nation", written by Gustave Michaud in 1904. In his article, Michaud sets the aim to depict geographic spread of intellectual and artistic talent for American States in 1900 and provides efforts to identify "the laws which obtain in the distribution of intellectuality". Based on samples of contemporaneous famous people of literary, artistic, or scientific backgrounds, Michaud arrives at the conclusion that immigrants may be roughly divided into two categories: those who "wished to improve their position through the acquisition of property, and those who wished above all to enjoy religious freedom."
While the first category of immigrants -those motivated by economic factors -are the populations typically modeled in labor economics, the second category -those pulled by religious liberty -are often ignored. As such, the underlying paper provides novel insights on and the first test of Michaud's hypothesis from 1904.
We approximate religious freedom with clergymen, specifically the lagged number of clergymen, obtained from the occupation variable in the Census.
The assumptions necessary for identification with this instrument are similar to our above assumptions; the lagged number of clergymen is correlated with the relative growth rate of immigrant artists, but only influences the relative growth rate of natives in artistic occupations through artistic immigrants.
3
V Estimation
We estimate equation 3 in several ways. In the first part of this section we present OLS estimates using a pooled sample and controlling for occupation, and then estimating each artistic occupation separately. In the second part of the section, we present our instrumental variable regressions.
VA Ordinary Least Squares Estimation
Using a pooled sample of all artist occupations and then controlling for occupation, we present the results in Table II . Our variable of interest is the relative growth of the immigrant population in each of the artistic occupations and how that effects the relative growth of the native population in each of the artistic occupations. We construct this variable by census city, taking the relative change (relative to the total city population) in each of the artistic populations over a 10 year period. As shown in Table I, although we begin with over 35,000 city-periods, this quickly drops when we look at the number of individuals in each artistic occupation in each city in this 1%
sample, as many city-10-year time periods have no individuals in these artistic occupations. When we difference for growth rates, we are left with 4,298
observations. In column 1, without using any controls we find that on average, the relative growth of the immigrant population in artistic occupations does not effect the relative growth of the native population in the artistic occupations.
In column 2, we add two lags: the relative growth rate of the native artistic population in the previous 10 year period, and the lagged proportion of immigrants in the previous 10 year period. When the lagged variables are added, the relative growth of immigrant artists positively effects the relative growth of native artists. The magnitude of the OLS results indicate that for each 10% increase in the immigrant population we would have about a 5% increase in the native population. This effect persists and increases to 7%
when we add year fixed effects and state fixed effects (column 3), or extend further by the change in the total city population and the lagged change in the total city population (column 4).
When broken out by artist occupation, our regression results from the estimation of equation 3 look as in Table III . None of the individual coefficients on the relative growth of the immigrant artistic population for each occupation differ significantly from the average estimates. Furthermore, the coefficients for the artists and musicians sample are positive and significant at the 1% level, the coefficients on the architect sample are positive and significant at the 5% level, and on author and journalist, the coefficients are positive and significant at the 10% level. The only insignificant coefficient is found in the actors regression in which there are only 53 observations. Immigration by people in artistic occupations does not crowd out, but rather crowds in, native artists.
VB Instrumental Variables Estimation
Table IV presents our Instrumental Variable results, using the proportionate change in the immigrant population in the past 10 years, as a measure of historical settlement patterns, and using the lagged number of clergymen, as a proxy for religious freedom. As would be expected, all specifications indicate that immigration in artistic occupations is positively and significantly related to overall immigration, though the coefficient of interest is imprecisely estimated when just the clergy measure is used as an instrument. In column 6, when using both instruments, we continue to find a strong positive and statistically significant impact of the relative growth of immigrant artists on the relative growth of native artists. The magnitude of the IV-coefficient in this specification indicates that for each 10% increase in the immigrant population we would have about an 8% increase in the native population.
VC The channel: Internal migrants or new artists?
The observed positive and enforcing relationship between migrant and native populations of artists is interesting, but raises the question whether the native population increase is due to internal migration (for example, U.S. born artists moving from the midwest to New York) or rather as a result of uptake of artistic jobs by locals. For this reason we re-estimate the models for relative growth rates of artistic natives who were born in another place (i.e., internal migrants) and artistic natives born in the same place (i.e., stayers). The results are presented in Table V .
The estimation indicates that both the relative growth rate of internal migrants (columns 3-4) and stayers (columns 5-6) increase with higher relative growth rates of immigrants (columns 1-2 show the baseline model, which is the sum of migrants' and stayers' estimated rates). The association is stronger for internal migrants, which may reflect the fact that migration streams, whether from abroad or internally, follow a similar direction. The point estimates with stayers is nonetheless meaningful and highly significant: a 10% higher relative growth rate of the immigrant population increases the relative growth rate of locals in arts by up to 3.4 %. This is an important result that signifies the complementarity between foreign migrants and native stayers, and supports the hypothesized role that immigrants have played on the development of local arts clusters.
VD Robustness tests
A number of concerns can be raised in relation to the previous estimates.
First, the number of teachers in artistic occupations increased rapidly after 1920, and an important question is whether it is the number of teachers or the proportion of teachers in the overall population that is driving the estimates. As Table VI shows, while the teacher population does have in both specifications a positive effect on the relative growth of the native artistic population, our results are not significantly different when controlling for teachers.
A second concern is that artists may be attracted to areas that are more racially and ethnically diverse, or simply large cities. The significance of racial or ethnic diversity could have an impact on the integrity of our instrument -the proportionate change in the immigrant population. Perhaps artists are attracted to areas directly because of the number of immigrants, which also results in racial or ethnic diversity. Therefore, we introduce an additional control for ethnic diversity, which is calculated as the probability that two individuals taken at random from our sample represent a different race. We also introduce an analogous measure for country of birth diversity.
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In order to account for the role of large cities, we introduce a control variable measuring the city size or drop the largest cities. As Table VII shows, racial diversity and city size are positively related with the relative growth of native artistic population, albeit the former variable is significant only at the 10% level (columns 1 and 2). However, these additional controls have no effect on our baseline estimates, which are also robust to the dropping of particularly large cities (columns 3 and 4).
4 More formally, our diversity measure constitutes the standard Gini-Simpson index, which is equal to n=i p 2 i , where p i represents the proportion of each race. Our country of birth diversity index is calculated in analogy, but considers country of birth instead of race.
VI Discussion and Conclusion
This paper seeks to measure the effect that immigrant artists have had on the growth of artistic occupations in U.S. cities. The historical data allows us to look for very long term effects. We find that immigrants have played an outsized role in the development of art and culture in the United States, by crowding in, rather than crowding out, native artists. The results indicate that cities which experienced an inflow of migrant artists, see also an inflow of native artists.
These results could be due to several factors. First, with more migrant artists a city may become more vibrant and diverse, increasing its attractiveness and stimulating knowledge spillovers (Glaeser et al. 1992) . Second, the findings could be related to economies of scale: with a greater supply of artistic output, the average price per unit of output decreases. For example, with more musicians there can be staged more concerts in the local concert hall, which leads to a drop in price of an average concert. These effects are nonnegligible due to the typically very high fixed costs of cultural infrastructure.
Third, at play could be also economies of scope, leading to lower production 
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